Differential alterations in the expression and activity of matrix metalloproteinases 2 and 9 after transient cerebral ischemia in mice.
Abnormal expression and activity of matrix metalloproteinases (MMPs) may contribute to the pathophysiology of cerebral disease such as ischemic injury. In this study, we compared the cellular localization, expression, and activity of MMP-2 and -9 in relation to the evolution of neuronal damage 24 and 72 h after transient global ischemia. In response to ischemia, there was a generalized increase in cellular MMP-2 immunoreactivity at 24-h reperfusion (in neurons, glia and vessels) whereas at 72-h reperfusion the increase in MMP-2 was predominantly in glia. These glial alterations contributed to a significant increase in pro MMP-2 levels in ischemic regions (P < 0.01) as measured by zymography. In contrast, MMP-9 was predominantly upregulated in neurons and this was significantly different to shams at 24- and 72-h reperfusion after ischemia (P < 0.05). Notably, a dramatic increase in proteolytic activity in neurons was observed 24 h after ischemia and this response was absent at 72 h post-ischemia. The present data are supportive of a role for MMPs in contributing to neuronal injury after ischemia.